A 63-year-old white woman presented with a 3-year history of progressive dark facial discoloration. Findings from physical examination included prominent brown patches covering much of her face ( Figure, A) and yellow-orange plaques on her breasts. The facial pigmentation also had a slight yellow tint.
The result from a biopsy performed in 2009 had been interpreted as plane xanthoma. The patient was found to have an IgG λ monoclonal gammopathy and was later diagnosed as having chronic lymphocytic leukemia not requiring treatment. Selected areas had been treated with the pulsed-dye laser (595 nm) and 3-millisecond alexandrite laser (755 nm) without benefit.
We performed a skin biopsy of the cheek, which revealed a dermal histiocytic infiltrate with scattered xanthomatous cells, Touton giant cells, and perivascular lymphocytic inflammation. An iron stain was positive within some of the histiocytes and giant cells, consistent with hemosiderin, and the presence of dermal melanophages was confirmed by a Fontana-Masson stain. The breast lesions showed similar changes, with palisading granulomas with central necrosis, cholesterol clefts, and scattered extravasated erythrocytes. The findings werecompatiblewithadiagnosisofnecrobioticxanthogranuloma.The dark pigmentation seen clinically appeared to be caused by the combination of hemosiderin and melanin.
The patient sought treatment for the disfiguring intense pigmented patches that covered most of her face, which severely affected her quality of life. She is an astronomer and could not examine telescopes because her thick makeup transferred to their lenses. The patient stopped swimming laps at the local pool because she worried that children would find her appearance frightening, and she experienced a great deal of social discomfort.
Therapeutic Challenge
The challenge was to identify a treatment, laser or other energybased device, that would ameliorate her facial pigmentation.
Solution
The patient's facial pigmentation had not responded to areas treated either with millisecond domain pulses of the pulsed-dye laser or alexandrite laser, but we hypothesized that use of lasers at other wavelengths and shorter pulse durations might be effective.
Test spots were performed with lasers at 5 different wavelengths and/or pulse durations, each chosen because of their reported or potential effect on pigmentation resulting from melanin or hemosiderin. There was no improvement within areas treated with the 3-millisecond pulsed-dye 595-nm laser or the quality-switched (Q-switched) 15-nanosecond 1064 Nd:YAG laser. Mild and moder- ate lightening was seen on the 50-nanosecond Q-switched 755-nm alexandrite laser and the 700-picosecond alexandrite laser spots, respectively, but striking diminution of the darkly pigmented patches was found only where the 650-nm hand piece of the Q-switched Nd: YAG laser had been used. The patient underwent 9 treatments with the Q-switched 650-nm wavelength laser (Revlite), broken up by cosmetic subunits, with each area receiving a total of 2 to 3 treatments. The settings were as follows: fluence of 3.2 J/cm 2 , spot size of 2 mm, and pulse duration of 5 to 20 nanoseconds. Because the fluence and spot size on this laser are predetermined and fixed and the impact intense, an additional 2-cm spacer was used to defocus the energy and increase the spot size to achieve the desired end point of a cloudy white change in the skin after each laser pulse. Each treatment consisted of 1 pass with minimal overlap of pulses, just enough to achieve confluent coverage. We avoided double pulsing individual spots or treating areas twice during the same visit. Lidocaine ointment, 30%, was applied to the treatment area for an hour prior to each treatment, and cold forced air was used during the treatment to induce adequate anesthesia.
The patient's facial hyperpigmentation diminished almost entirely (Figure, B) , and she was able to reemerge into the public with large improvement in quality of life. At the 5-month follow-up after the last treatment, she maintained her results without recurrence or development of new lesions.
Discussion
Necrobiotic xanthogranuloma is a very uncommon problem, but hyperpigmentation unresponsive to treatment with topical agents or energy devices is not. Q-switched lasers may treat a variety of pigmented lesions with success, but there are many types of hyperpigmentation that do not respond. We present a novel use for the Q-switched 650-nm wavelength for the treatment of disabling facial hyperpigmentation in a patient with minimal response to other Q-switched or millisecond pulsed lasers. The dark pigmentation resulted from hemosiderin and melanin deposition in an atypical presentation of necrobiotic xanthogranuloma.
Hemosiderin has been shown to have an absorption peak in the 660-to 680-nm range 1 ; furthermore, an analytical model that takes into account dermal blood vessels indicates that wavelengths between 595-and 700-nm should be effective in treating dermal hemosiderin. As such, the Q-switched 694-nm ruby laser has been reported to lighten, to varying degrees, postsclerotherapy hyperpigmentation, a result of hemosiderin in the dermis secondary to extravasated red blood cells. 2 We presume that Q-switched 650-nm wavelength energy is well absorbed by hemosiderin present within dermal histiocytes and giant cells, lightening that component of our patient's pigmentation, and that this wavelength was effective in diminishing the dermal melanin as well. This dramatic result suggests the Q-switched 650-nm wavelength may have use in a variety of hyperpigmented lesions in the brown-rust-yellow spectrum. Hemosiderin, sometimes along with melanin, is present in many types of pigmented lesions including stasis dermatitis, pigmented purpuras, purpura after trauma or laser procedures, and postsclerotherapy hyperpigmentation. Test areas and potential treatments with the Q-switched 650-nm wavelength may be a new, effective approach for dramatically reducing the pigmentation in these disorders, many of which respond sparsely, if at all, to other Q-switched lasers. We recommend using the method described for our patient and would alter the treatment intensity as needed to achieve the end point of diffuse cloudy whitening of the skin. This may vary depending on the site being treated. Off-face areas may require a less-intense beam, which may be achieved by increasing the distance from the hand piece to the skin to approximately 3 cm.
